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Abstract   LPG (Liquid Petroleum Gas) has 
been used in everyday life. But if there is 
leakage it will cause poisoning and explosion. 
Underlying this, the authors made research 
on monitoring and control of air quality. The 
purpose of this study is to make a device that 
can detect earlier leakage of LPG. This device 
can detect excess levels of carbon monoxide in 
the air. Even more, it can avoid the danger of 
fire and poisoning. The research method used 
descriptive analysis method and quantitative 
analysis method. Measurements and testing 
with accurate reference measuring 
instruments. Based on testing and analysis, 
the device can work well with an average 
percentage error of 1.92% for CO gas 
measurement and 3.1% for LPG gas 
measurement. Increasing gas content in each 
sensor is proportional of increasing in the 
sensor output voltage. Some of the factors 
that cause errors were the differences of 
sensor sensitivity and environmental 
conditions where the sample measured. 
Keywords:  CO, LPG, Arduino Uno, MQ-7, 
MQ-6, monitoring tools, air quality control 
I. INTRODUCTION 
LPG gas has an important role for the 
needs of human life today. As we know LPG is 
used for household needs as a substitute for 
kerosene for cooking. The government is indeed 
promoting the transition program from kerosene 
to the use of LPG (Liquid Petroleum Gas) [1]. 
But on the other hand, Methane/LPG is one of 
the causes of fires in homes. This is caused by a 
leak on the regulator. Air containing Methane 
gas in the air can have a fire potential if ignited 
by fire. Whereas CO gas has more negative 
effects on human life. 
 Carbon monoxide (CO) is a gas that is 
odorless, colorless, tasteless and does not 
irritate. From the explanation above we can take 
the point of the problem where there is no tool 
that can detect and prevent early levels of 
methane and CO gas in the air. 
The purpose of the design is to make a 
tool that can help the community to know earlier 
about the existence of LPG gas leak which is 
certainly very dangerous considering LPG gas 
has a very sensitive explosive threshold and 
helps the community to detect excess levels of 
carbon monoxide gas in the air. With this tool 
can improve the level of health of the 
community and avoid the danger of fire and 
poisoning [2]. 
The benefits of making the design are able 
to detect levels and leakage of LPG gas in 
households and able to read the levels of carbon 
monoxide in the air and detect excess levels of 
carbon monoxide gas that triggers poisoning [3]. 
II. RESEARCH METHODS 
In making the final assignment in the 
form of a design tool/prototype, the planning 
stage is an important stage. At this design stage 
includes planning components with their 
specifications, planning design tools/prototypes 
both planning hardware and software design, 
and planning the system. The purpose of 
designing a tool by the author is to produce an 
appropriate tool and in accordance with the 
initial planning. To achieve this, studies need to 
be carried out to overcome the constraints that 
will be faced when designing both external and 
internal factors. The circuit uses the Uno 
Arduino type, the implementation of this design 
is only limited to the home scale. Accuracy of 
sensors still requires further calibration and 
development. 
The planning stage of the system from 
this tool is the making of design diagram blocks 
in which there is a hardware planning plan. This 
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block diagram will guide and simplify the author 
in designing and analyzing the system of the 
circuit, including the connection between the 
circuit components and the overall connection. 
The following is a block diagram of the design 
of Arduino Uno-based air quality control and 
monitoring tools. 
The block diagram illustrates that as a 
whole is a system of acquisition of sensors and 
is translated by the control center in this case by 
Arduino Uno. The translation results in the form 
of digital output for devices in the form of alerts 
or warnings in the form of buzzers and 
indicators and displays in the form of LCD. 
Arduino Uno is a control center that 
accepts digital and analog inputs and will 
respond in digital output and analog output. In 
the block diagram, Arduino Uno receives data in 
the form of analog inputs from LPG gas sensors 
and gas sensors CO. The data is in the form of 
voltage. The analog data will be converted into 
digital data by ADC (Analog to Digital) on 
Arduino Uno. The LPG MQ-6 Gas Sensor 
detects LPG gas levels and sends data sensing to 
Arduino Uno continuously. Output data in the 
form of analog data [4]. 
The Gas Sensor CO MQ-7 detects CO gas 
levels and sends data sensing to Arduino Uno 
continuously [5]. Output data in the form of 
analog data. 20x4 LCD (Liquid Crystal Display) 
is a component that functions to display sensor 
data and air quality status so that it allows the 
user to know the levels of harmful gases. The 
buzzer functions as a warning device in the form 
of sound if detected levels of harmful gases that 
exceed the limit in the air.  
Component LED Indicator that functions 
as an early warning member in the form of a 
visual indicator, making it easier for the user to 
know the condition of a dangerous gas by just 
looking at the led. Exhaust Fan is a tool to 
control air quality. If the system detects harmful 
gas levels that exceed the safe limit, the system 
will turn on the exhaust fan to remove air from 
the room. Exhaust fan is optional. Can be 
connected or not. However, the AC Source will 
be provided if the design is to be connected to 
the exhaust fan. Switching relay on the design 
functions as a switch or switch for the AC 
Source exhaust fan. Relay switching will receive 
data in the form of digital output from Arduino 
Uno if the level of harmful gas exceeds the safe 
threshold [6]. 
III. RESULTS AND DISCUSSION 
At the next stage, a system test is made. 
Testing is done on several devices or 
components used. 
1. Calibration Sensors CO MQ-7. 
Figure 1. Block diagram of monitoring and quality control device  
LED INDICATOR 
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The test is done by comparing the 
concentration value of carbon monoxide (CO) 
gas in ppm measured by the design of the sensor 
output voltage. In testing carbon monoxide gas, 
vehicle exhaust is used as a gas source. 
 
Table 1. Measurement result of CO sensor 
Measurement 
order 
Gas concentration 
CO (ppm) 
Sensor output 
(Volt) 
1 0 0.06 
2 5 0.11 
3 27 0.29 
4 80 0.57 
5 156 1.51 
 
From the results of the tests conducted, 
where every increase in the output voltage, the 
value of CO concentration increases.  
 
2. Calibration Sensors LPG MQ-6 
Testing is done by comparing the 
concentrations of propane and iso butane gas 
contained in LPG gas in ppm to sensor output 
voltage. 
Table 2. Measurement result of MQ-6 sensor 
Measurement 
order 
Sensor 
reading 
value 
Sensor output 
(volt) 
Condition 
1 1,25% 0,03 Normal 
2 3,45% 0,07 Normal 
3 5,67% 0,18 Normal 
4 8,86% 0,21 Normal 
5 10,16% 0,27 Alarm 
 
From the graph above shows the 
concentration of LPG gas is proportional to the 
value of the voltage coming out of the sensor. 
Whenever there is an increase in output voltage, 
the value of LPG concentration increases. 
In the following discussion includes 
discussion of the results of measurement of CO 
and LPG gas sensors with reference to 
measuring instruments. Discussion of Carbon 
Monoxide Gas Sensors The discussion here 
includes analysis and testing with CO gas 
measuring devices to compare the accuracy of 
the designed measuring instrument. For data on 
the results of a comparison test for measuring 
carbon monoxide (CO) gas. 
On the data presented by the graph above, 
it can be seen that there are not so large 
differences for some samples of data that are 
tested together with CO gas gauges. This 
difference is likely to occur from error factors 
such as testing errors, sensor sensitivity 
differences or elemental levels in testing on gas 
storage media 
The discussion here includes analysis and 
testing with an LPG gas measuring instrument to 
compare the accuracy of the designed measuring 
instrument. For data from the comparison test 
results for LPG gas measuring devices. 
In the data presented by the graph above 
there can be a considerable difference for some 
data samples which were tested together with 
LPG gas measuring devices. This difference is 
likely to occur from error factors differences in 
sensor sensitivity or elemental levels in testing 
on gas storage media. The average error 
percentage was 1.92% for CO gas measurement 
and 3.1% for LPG gas measurement. 
 
 
Figure 2. Measurements comparison of CO 
between instrument and device 
 
 
Figure 3. Measurements comparison of LPG 
between instrument and device 
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IV. CONCLUSION 
Based on the design and testing that has 
been done, it can be concluded that Arduino 
Uno is a simple minimum system that can be 
used for various control purposes, Sensor 
reading - the sensor is directly proportional to 
the sensor output voltage, based on the tests that 
have been carried out, the design can run well 
and can be applied as a safeguard for the 
household. Based on the results of the design 
and analysis the average error percentage was 
1.92% for CO gas measurement and 3.1% for 
LPG gas measurement. From the test results, 
errors are due to the sensitivity of different 
sensors and air conditions when sampling. 
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